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lenmatoknerounass kapunHoma (HCC) — Hambosiee 4acTO NMArHOCTUPYEMbIi MEPBUYHBIN paK MeYeHU.
B nporpeccun omyxosieii MOTYT y4yacTBOBaTh OITyXOJeacCOLMMPOBaHHbIE Makpodaru, ¢hbeHOTUITUYECKU
CXOImHBIE ¢ MakpodaramMmu M2, KOTOpbIe CEKPETUPYIOT IIMTOKUHBI, CYITPEeCCUPYIOIINe UMMYHHBI OTBET
ONYyXOJIb-UHOUIBTPUPYIOMINX JUMGouuToB. M3ydeHa posib Mmakpodaros M2 B nporpeccuu HCC u Biusi-
HYe MHruouTopa pelernropa 2 hakropa pocTa COCyIUCTOro 3HAOTEIUs — anaTuHuoOa. B kauecTBe Monenu
HCC ucnonp3oBanu kieTouHylo JuHuio Hepb3. Makpodaru M2 nojydeHsl myTeM audepeHInpOBKUT
knerok THP-1. JIns kokynsTuBupoBaHus makpodaroB M2 u kinetok Hepb3 ucrnonb3oBanu sueiiky Tran-
swell. 2Kr3HecrmocoOHOCTh 1 IpoaudepaTUBHYIO CIIOCOOHOCTh KJIeToK onpenenasuin Metogamu CCK-8 u
EdU. MeracraTuuyeckuii TOTeHLIMA KJIETOK OLIEHUBAJIM, UCTIOJIb3YSI METOJI OTipeesieHus Murpauuu Tran-
swell. YpoBHU 3KCIIpecCUM IUTOKWUHOB OIIPEAEIsUIM C IOMOIIBIO UMMYyHO(MEPMEHTHOIO aHaIn3a. AKTUBa-
o ocu VEGFR2/STAT3/PD-L1 koanuecTBEHHO OLIEHMBAJIU C MTOMOIIIbIO BecTepH-0ioTrHTa. [Tokasza-
HO, YTO COKYJIbTUBMpPOBaHUE ¢ MakKpodaramyu M2 crmocoO6CcTBOBAJIO Ipoarudepaliiu, MOBBIIIEHUIO XXU3He-
CMOCOOHOCTH, TPOAYKIIMH IIMTOKMHOB, MHBa3uM U MUrpauuu kKietok Hepb3. Ipu KoKyJTbTUBUPOBAaHUT
3HAYUTENBbHO yBenmnuuBaiach cekpeunst TGF-B1, IL-6, MMP-9 u VEGF. Anatunu6 cynpeccupoBai MH-
nyuupyemyto makpodaramu M2 nponudepalinio, KU3HecrnocoOHOCTh kKiieTok Hepb3, nx nHBasutio u Mu-
rpauuio. boiee Toro, amatuHuO 3aMeTHO cHUKaJI ypoBHU 3Kcrpeccuu p-VEGFR2, p-STAT3 u PD-L1 B
kineTrkax Hepb3 B yciioBUSIX KOKYJIbTUBUPOBaHUsS. TakMM 00pa3oM, araTUHUO MOXET CyNpeccupoBaTh
OMoCpeayeMoe OMyX0JeacCOLIMMPOBAaHHBIMU MaKpodaramu roseneHue kiaetok HCC mocpenctBoMm Momy-
Jsiunu curHanbHoro mytu VEGFR2/STAT3/PD-LI.

KioueBble cjoBa: rernartokjaeToyHash KaplMHOMA, OIyX0JieacCOIMMPOBaHHbIE MaKpodaru, OIyXoJeBble
kireTku, anatuauo, VEGFR2
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Apatinib Suppressed Macrophage-Mediated Malignant Behavior
of Hepatocellular Carcinoma Cells via Modulation
of VEGFR2/STAT3/PD-L1 Signaling
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Hepatocellular carcinoma (HCC) is the most frequently diagnosed primary liver tumor worldwide. Tumor-
associated macrophages (TAMs) usually have a similar phenotype to M2-like macrophages and can partici-
pate in tumor progression by secreting cytokines to suppress the immune response of tumor-infiltrating lym-
phocytes. We investigated the role of M2 macrophages in HCC progression and explored the effects of vas-
cular endothelial growth factor receptor 2 inhibitor — apatinib . As a cellular model of HCC, Hepb3 cell line
was used. M2 macrophages were obtained by differentiation of THP-1 cells. The Transwell chamber was used
to co-culture M2 macrophages and Hepb3 cells. CCK-8 assay and EdU assay were conducted to measure cell
viability and proliferation capacity. Transwell migration assay was conducted to estimate cellular metastatic
potential. Cytokine expression levels were assessed by ELISA. Western blot was used to quantify the activation
of the VEGFR2/STAT3/PD-L1 axis. It has been shown that co-culture with M2 macrophages increased,
proliferation, viability, cytokine production, invasion, and migration of Hepb3 cells. The secretion of TGF-Bl1,
IL-6, MMP-9, and VEGF was significantly increased after co-culture. Apatinib suppressed M2 macro-
phage-induced proliferation, cell viability, invasion, and migration of Hepb3 cells. Moreover, apatinib re-
markedly decreased expression levels of p-VEGFR2, p-STAT3, and PD-L1 in Hepb3 cells under the co-cul-
ture conditions. In conclusion, apatinib treatment could suppress TAMs-mediated cancer cell behaviors of
HCC cells via modulation of the VEGFR2/STAT3/PD-L1 signaling pathway.

Keywords: hepatocellular carcinoma, tumor-associated macrophages, cancer cell behaviors, apatinib, VEGFR2
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